The incidence of admissions of patients with hypothermia was determined to examine whether hypothermia was more common in elderly patients with diabetes than in the general population after diabetic metabolic emergency cases had been excluded. A prospective survey of three accident and emergency departments identified 134 cases of hypothermia admitted from a catchment population of almost 157 000 aged 65 or over during the winters of 1981-2 to 1983-4. The predicted number of patients with diabetes in the population was nearly 5600 (3.5%). Twenty three admissions for hypothermia (17%) occurred in 20 patients with previously diagnosed diabetes. Women made up 87% of the diabetic admissions; the ratio of diabetic to non-diabetic admission rates in women was 7-9 (95% confidence interval 5-3 to 12.0). After excluding diabetic metabolic emergency admissions the ratio was 6-4. The ratio in men was 2-4, but the small number of admissions produced wide confidence intervals. Ten of the admissions with diabetes (43%) had pathological disorders that are associated with an increased risk of hypothermia.
Introduction
Hypothermia is a recognised complication of diabetic ketoacidosis' 2 and hypoglycaemia,' 4and it may be more common in patients with diabetes than in the general population. The evidence is conflicting: in surveys of admissions to hospital in North America the proportion of diabetic patients varied from 3% to 54%. 8 In England Gale and Tattersall found that 21% of patients admitted with hypothermia in Nottingham suffered from diabetes. 2 Their impression was that in the absence of diabetic metabolic emergency conditions hypothermia was no more common in patients with stable diabetes than in the general population. To investigate this we studied the incidence of admissions to hospital with hypothermia in an elderly population.
Methods
Patients aged 65 or over with hypothermia were identified prospectively on admission to three accident and emergency departments in neighbouring health districts in the Oxford region. Rectal temperatures were measured with a low reading mercury thermometer in patients with suspected hypothermia and in patients with an oral temperature of less than 35-50C. Hypothermia was defined as a rectal temperature of less than 350C.
Admissions were recorded from the beginning of November to the end of March for three years. The case notes of patients admitted were examined to obtain a clinical summary, to identify patients with diabetes diagnosed before their admission with hypothermia, and to exclude patients who lived outside the catchment area of the survey. The Hospital Activity Analysis diagnostic index was searched for patients admitted with a principal or supplementary diagnosis of accidental hypothermia (LCD code 991 6, ninth revision) to identify patients not detected in the survey.
The number of elderly patients with diabetes in the catchment population was estimated from age specific prevalence rates for patients known to have diabetes ascertained in 1982 in a defined area of Oxford with a population of 40079. These rates were 4 70% for men and 2-72% for women aged 65-74, and 4 12% for men and 3 16% for women aged 75 or over. The rates of admission of diabetic and non-diabetic patients with hypothermia were calculated per 1000 person years at risk.' Rates were calculated separately for each sex because the prevalence of known diabetes differs for men and women. They were then recalculated after excluding diabetic metabolic emergency cases. The ratios of admission rates and 95% confidence intervals'0 are reported.
Results

PATIENTS ADMITTED WITH HYPOTHERMIA
A total of 134 cases of accidental hypothermia (table I) occurring in 130 patients were admitted; 23 admissions (17%) occurred in 20 diabetics. Women made up 87% of the diabetic and 76% of the non-diabetic admissions. Only five of the diabetic admissions were treated with insulin, 11 were receiving sulphonylureas, four were being treated by diet alone, and three were not receiving treatment. On admission the rectal temperature of 15 of the diabetic admissions was 330C or less; the lowest recorded temperature was 260C.
CLINICAL FEATURES
A precipitating cause of hypothermia was diagnosed in 15 admissions for hypothermia (65%). Diabetic metabolic emergency cases accounted for a third of these: there was one case of non-ketotic hyperosmolar coma, two of ketoacidosis, and two of biochemically proved hypoglycaemia. There were three cases of hypothermia occurring secondary to a fall, two cases of cerebrovascular accident, and a further five cases of respiratory or urinary tract infection.
In the remaining eight admissions (occurring in seven patients), though there was no clear precipitating cause of hypothermia, there were several pathological conditions that are associated with both diabetes and hypothermia. Three patients were receiving treatment for hypothyroidism, one patient with Addison's disease was admitted twice, two patients had autonomic neuropathy, and one patient had congestive heart failure. In three cases pre-existing congestive cardiac failure complicated the primary disease. Two admissions were taking benzodiazepines, but no other cases were taking drugs known to impair thermoregulation. ADMISSION 
Discussion
In our survey 23 (17%) of the elderly admissions with hypothermia had diabetes that had been previously diagnosed. This conflicts with some North American case series that have reported a much smaller proportion of diabetic patients among admissions of all ages.5 8 They also described a history of acute alcohol ingestion in over 60% and exposure in over half of the cases admitted, which suggests that the cases were unrepresentative of the general population.
In England the study in Nottingham by Gale and Tattersall was carefully designed but identified only admissions for more severe hypothermia with a rectal temperature of 330C or less.2 It included patients of all ages and identified them retrospectively by reviewing 417 metabolic emergency admissions are excluded. This is unlikely to be explained simply by more intensive medical surveillance of female diabetic patients than non-diabetics resulting in a higher rate of hospital referrals. Many conditions predisposing non-diabetic patients to hypothermia also require continuous medical supervision." The higher incidence of hypothermia in elderly women with diabetes is partly explained by an association of hypothermia with several pathological conditions that are more common in diabetic patients, particularly women.
The Framingham study found that the risk of congestive heart failure was 2 4 times higher in diabetic men and 5 3 times higher in diabetic women than in non-diabetics.'2 In a recent Finnish study the cerebrovascular mortality risk ratio among diabetics newly diagnosed at the time of the survey was 5-8 for men and 8-9 for separate listings for diabetes and hypothermia in the Hospital Activity Analysis over seven years. In our prospective survey only 15 (65%) of our diabetic admissions with hypothermia had a rectal temperature of 330C or less, and only four admissions (17%) appeared in the records of the Hospital Activity Analysis with a diagnosis of both diabetes and hypothermia. Despite differences in study design the proportion of diabetic admissions in the Nottingham survey closely resembled our findings. This suggests that the proportion of diabetic patients is similar among patients admitted with hypothermia of different degrees of severity. Direct comparison between surveys of hospital incidence rates is not possible because rates have not been reported previously.
Most surveys have shown that most admissions to hospital for hypothermia occur during winter in the elderly. Maclean and Emslie-Smith reported that 85 of 100 consecutive cases of hypothermia occurred in patients over the age of 60, and most of these had an identifiable illness that predisposed them to hypothermia. " We found a clear precipitating cause ofhypothermia in about 65% of diabetic cases admitted. In the remaining cases, though no clear cause was identified, each patient had one or more underlying condition known to be associated with hypothermia.
Hospital incidence inevitably underestimates the true incidence of hypothermia. We have shown, however, that there is a much higher hospital incidence of hypothermia in elderly women with diabetes than in the general population, even after diabetic women.' Endocrinopathies are also more common in patients with diabetes; one study reported a 1-7% prevalence of primary hypothyroidism in diabetics,'4 and another found that 80% of these patients were women.' Autonomic neuropathy and diminished thermal discrimination also impair thermoregulation and are common in diabetics, though the precise incidence and possible differences between men and women remain unknown."' Malnutrition impairs thermoregulation too,' but there is no evidence that it is more common in diabetic patients, particularly elderly women, than in the general population.
In contrast with our results for women our results showed little difference between the incidence of hypothermia in elderly diabetic and non-diabetic men. This needs to be confirmed because the difference between the ratios of admission rates for men and women was not significant, and the upper confidence interval of 7 5 for men overlapped the lower confidence interval for women. A difference between the sexes could be explained partly by the higher prevalence in women of disorders that predispose them to hypothermia and by differences in the pattern of mortality. The poorer survival of men may be associated with physiological factors related to susceptibility to hypothermia. Fewer men survive to old age, and they may be less susceptible to hypothermia than elderly women.
We conclude that hypothermia is more common in elderly women with diabetes than in the general population, even after diabetic metabolic emergency cases are excluded. Diabetes is an important factor to consider when assessing the risk ofhypothermia in elderly women, particularly if they are exposed to low environmental temperatures in the home.
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